Introduction: Due to several decades of armed conflict and civil unrest, Afghanistan is one of the countries most affected by landmines and unexploded ordnance worldwide. Objective: The study was performed to assess the magnitude of injuries due to landmines and unexploded ordnance in Afghanistan during [2002][2003][2004][2005][2006] and to describe epidemiological patterns and potential risk factors for these events. Methods: Surveillance data including 5,471 injuries caused by landmines and unexploded ordnance in Afghanistan during 2002-2006 were analyzed. The International Committee of the Red Cross collects data on such injuries from 490 reporting health facilities and volunteers throughout the country. These surveillance data were used to describe injury trends, victim demographics, injury types, risk behaviors, and explosive types related to landmine and unexploded ordnance accidents. Results: The largest number of injuries (1,706) occurred in 2002. The number declined sharply to 1,049 injuries in 2003, and remained relatively stable with slight decline thereafter. Overall, 92% of victims were civilians, 91% were males, and 47% were children <18 years of age. The case-fatality ratio was 17%. Approximately 50% of all injuries were caused by unexploded ordnance and 42% by landmines. Among children, 65% of injuries were caused by unexploded ordnance and only 27% by landmines, whereas in adults, most injuries (56%) were caused by landmines. The most common risk behaviors among children were tending animals, playing, and tampering with explosive devices. In adults, most common risk behaviors were traveling, performing activities of economic necessity, and tampering with explosives. Twenty-eight percent of the surviving victims who received mine awareness training and 2% of those who did not receive such training reported that the area where event occurred was marked. Conclusions: The large number of injuries and high proportion of child victims suggest that clearance and risk education activities fall short of achieving their goals, and must be substantially improved or expanded. Especially concerning is the high proportion of injuries caused by unexploded ordnance, and the high number of injuries sustained while tampering with explosive devices. Because unexploded ordnance is more visible than are landmines, and ordnance-contaminated areas are cheaper to clear than are minefields, these injuries are highly preventable and should be a priority for clearance and risk education efforts. 
community volunteers involved in a community-based, first aid program supported by the Afghan Red Crescent Society. This surveillance system is believed to include most facilities in Afghanistan where injuries from landmines or unexploded ordnance are likely to be treated. 1 Trained staff at participating health facilities and in communities interviewed survivors or victims' families. The surveillance system used a standard data collection form compatible with the Information Management System for Mine Action. 9 This form conforms to the standard World Health Organization questionnaire 10 recommended for use in surveillance of landmine and unexploded ordnance injuries worldwide. Information collected included the: (1) date and location of the accident; (2) victim demographics; (3) circumstances of the accident (e.g., victim's activity at the time of accident, type of explosive device causing the injury, whether the area was marked, etc.); and (4) type of injuries sustained by the victim.
Statistical analyses were performed using Epi Info (version 3.3.2, Centers for Disease Control and Prevention (CDC), Atlanta, GA) and JMP (release 5.0, SAS Institute Inc., Cary, NC). The CDC Institutional Review Board exempted this study from review because it involved secondary analysis of routinely collected surveillance data used for programmatic purposes. Personal identifiers were not included in the final data set used for analyses.
Results
Analysis included 5,471 victims who sustained injuries from landmines or unexploded ordnance that occurred in nance continue to maim and kill civilians long after active fighting is over, and they seriously undermine economic recovery by blocking access to roads, fields, water sources, and other objects of economic importance. 4 An estimated five to seven million landmines are scattered throughout Afghanistan, most of them laid during the Soviet occupation of 1979-1989 and in the subsequent civil war, when mines were used as a conventional military strategy and to force people from inhabited areas to undermine local support for the guerilla movement. 5 Coalition air strikes during the fall of 2001 and subsequent lower-scale fighting and bombardments exacerbated the problem by contaminating additional areas with unexploded bombs, missiles, cluster munitions, and other unexploded remnants of war. 6 Previous studies analyzing landmine and unexploded ordnance injury data in Afghanistan during [1997] [1998] [1999] [2000] [2001] [2002] reported an increasing burden of injuries from unexploded ordnance, and a high proportion of children among the injured. 1, 7, 8 This follow-up study was performed to elicit epidemiological trends of injuries due to landmines and unexploded ordnance in post-Taliban Afghanistan during 2002-2006, to describe risk-taking behaviors leading to the events, and to suggest injury prevention activities.
Methods
Data on landmine and unexploded ordnance injuries in Afghanistan from January 2002 through December 2006 were obtained from the International Committee of the Red Cross. These data were collected from 490 reporting health facilities throughout the country and a network of Table  1 . Among children, 65% of injuries were caused by unexploded ordnance and only 27% by landmines. In adults, most injuries (56%) were caused by landmines ( Table 2 ). The proportion of injuries from unexploded ordnance increased from 48% in 2002 to 59% in 2006, accounting for 71% of all injuries in children and 42% in adults in 2006.
In general, most injuries sustained while traveling or performing activities of economic necessity were caused by landmines, whereas most injuries sustained while tampering with explosive or playing were caused by unexploded ordnance ( Table 2) . Of the 962 victims with injuries sustained while tampering, 89% were caused by unexploded Overall, 92% of victims were civilians, 91% were males, and 47% were children <18 years of age ( Table 1 ). The age group with the highest number of victims included children 10-14 years of age, followed by the 15-19 year and the 5-9 year age groups ( Figure 2 ). The case-fatality ratio was 17%. A higher percentage of children sustained upper limb amputation (24%) compared to adults (15%), whereas a higher proportion of adults sustained lower limb amputations (26% compared to 12% of children) ( Table 1) . Approximately 50% of all injuries were caused by unexploded ordnance (including cluster munitions, fuses, and 
Discussion
The results of this study demonstrate that high numbers of both children and adults continue to be injured and/or killed by landmines and unexploded ordnance in Afghanistan. This is in stark contrast to other similarly affected territories such as Bosnia and Herzegovina or Chechnya where the number of victims decreased rapidly after the end of active fighting. Another prominent feature is the high percentage of children among victims: 47% of injuries in Afghanistan were to persons <18 years of age compared to 26% in Chechnya and 14% in Bosnia and Herzegovina. 11, 12 This may be because children in Afghanistan are more exposed to landmines and unexploded ordnance, more likely to engage in risky behaviors, or because mine-awareness training either is ineffective or not reaching children in affected communities. As observed in previous studies, 1, 7, 8 unexploded ordnance in Afghanistan is causing more injuries than landmines. Moreover, most injuries due to unexploded ordnance occur in children, and the proportion of injuries due to unexploded ordnance is increasing. Injury and amputation patterns among victims also suggest that children are more likely to handle explosive devices whereas adults are more likely to step on them. A high percentage (43%) of injuries among children in Afghanistan occurred when the victims were playing in contaminated areas or tampering with explosive devices, substantially exceeding the 29% of such injuries observed among child victims in Chechnya. 12 Unexploded ordnance is more visible than are landmines, ordnance. Most injuries among children occurred while the victims were tending animals (24%), tampering with an explosive device (22%), or playing (21%). Among adults, most injuries occurred while the victims were traveling (19%), tampering with explosives (13%), or performing activities of economic necessity such as farming (13%), tending animals (12%), or collecting wood, food, or water (9%).
Analyses of risk awareness and risk taking reported in Tables 3 and 4 only included surviving victims (n = 4,532) in order to minimize reporting bias. Overall, 9% of survivors reported receiving mine awareness training, 6% were aware that the area where the accident occurred was dangerous, and 4% reported that the area was marked as hazardous (Table 3) . Adults, military personnel, and males were more likely to respond positively to these questions compared with children, civilians, and females. Those injured by landmines were more likely to report that the area was marked or the area was dangerous compared with those injured by unexploded ordnance (Table 3) . Twentyeight percent of victims who received mine awareness training and 2% of victims who did not receive such training reported that the area was marked. When victims reported that the area was marked, 29% of those who received mine awareness training and only 11% of those who did not receive such training reported being aware that the area was dangerous (Table 4 ). When victims reported that the area was not marked, 10% of those who received mine awareness training reported being aware of danger compared to 4% of those who did not receive the training (Table 4) . Landmines and unexploded ordnance in Afghanistan continue to pose a significant threat to economic recovery by contaminating arable and grazing land and by preventing access to water sources and other infrastructure.
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Overall, 4% of survivors reported that the area where the accident occurred was marked as hazardous, and 6% reported that they were aware that the area was dangerous. Studies to determine why these victims and the individuals who tamper with explosive devices are consciously taking the risks are needed-is it economic necessity (e.g., collecting scrap metal or clearing fields for farming), curiosity, lack of knowledge, or and the areas they contaminate are easier and cheaper to clear than minefields. Therefore, land contaminated with unexploded ordnance should become a priority for clearance. Risk-awareness training programs for children must focus on unexploded ordnance and specifically address problematic risk behaviors, such as tampering.
Afghanistan acceded to the Mine Ban Treaty in 2003. Since then, significant efforts have been made to prevent the use of landmines, destroy existing stockpiles, and clear existing minefields. 3 Whereas increasing awareness of the public health threat posed by landmines is producing positive results, more attention may need to be devoted to the equally deadly threat posed by unexploded ordnance.
Although the proportion of injuries caused by unexploded ordnance is increasing, this trend may be reversed if areas contaminated with unexploded ordnance are cleared case-fatality ratio of 17% is likely to be underestimated. In Chechnya, where community-based surveillance is implemented, and fatal injuries are more likely to be registered, a higher case-fatality ratio (23%) was reported despite arguably better access to medical care and care of higher quality compared with Afghanistan. 12
Conclusions
The results of this study show that landmines and unexploded ordnance in Afghanistan continue to kill and maim at least 800-900 civilians annually, nearly half of them children. Many of these injuries and deaths are preventable, notably those caused by unexploded ordnance or sustained while tampering with explosives. Many children and adults knowingly put themselves at risk of injury for unclear reasons that must be explored urgently.
In conclusion, these data suggest that clearance and risk education activities in Afghanistan may be falling short of achieving their ultimate goal, and must be substantially improved or expanded. The effectiveness of mine awareness training must be evaluated formally. Also, training curricula must be tailored to its intended audiences and address most prominent age-specific risk behaviors and explosive types found in the affected communities. Additional interventions to help support livelihoods and income generation may be needed to prevent people from taking risks out of economic necessity. The timely, coordinated, and sustained efforts of governmental bodies and humanitarian organizations to implement these initiatives are critical to preventing further civilian injuries and deaths.
other factors? Only after these causes are elicited will it be possible to design successful injury-prevention programs.
Nine percent of survivors reported receiving mine awareness training before the accident. Although these surveillance data do not allow for direct evaluation of the effectiveness of mine awareness training, some important lessons can be learned. One interesting finding is that 28% of those who received mine awareness training reported that the area was marked, compared to 2% of those who did not receive the training. This may suggest that those who receive the training are more likely to recognize the markings of minefields and other contaminated areas. Another interesting finding is that those who receive the training are more likely to be aware that an area is dangerous even if not marked. Finally, in spite of recognizing warning markings or being aware of danger, those who have received the training still enter dangerous areas and are injured. Qualitative studies are needed to understand whether these people knowingly took risk for economic or other reasons, or if the training had an undesired effect by making trained individuals believe that their newly acquired knowledge would help them avoid incidents in dangerous areas.
Limitations
Although victim surveillance used a standard questionnaire widely used by mine action programs worldwide, the validity and reliability of this instrument have not been assessed formally. Because surveillance data presented in this study were self-reported, reporting bias is a potential limitation. Finally, the surveillance system collecting these injury data predominantly is clinic-based. Therefore, it is less likely to register victims who do not present to health facilities, e.g., those whose injuries are too minor to require medical care and those who die before reaching the clinic. 1 Because some fatal injuries are missed by surveillance, a reported
